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ICCAS 2020 Recognizing flight manoeuvre wit …
Recognizing flight manoeuvre with deep recurrent
neural nets
Content
We present the scientific and technical results obtained during the RECO project within the Man-
Machine Teaming (MMT) program. MMT is an initiative launched and funded by the Directorate
General of Armaments (DGA). It is led by Dassault Aviation and Thales. As part of the definition of
the Future Air Combat System (SCAF), MMT is exploring the possibility of developing a cognitive
air system. The Reco project aimed at interpreting tactical situation in the context of an air to air
engagment:
During an air-to-air mission, pilots have the task of interpreting in real time the enemy’s intentions
in view of the trajectories followed,in order to make the appropriate tactical decisions. These
enemy trajectories can correspond to different patterns: crank, notch , pliers, snake, elusive, etc….
The pattern identification task may become very complex when the number of actors becomes
large. RECO is a software module identifying as soon as possible different types of patterns given
the trajectory of an enemy.
In this context, we propose to use recurrent deep neural networks or DRNN (Deep Recurrent
Neural Network) to classify the manoeuvres of an enemy aircraft. For this purpose we have imple-
mented a simulator to generate the behaviors of interest with probabilistic programming. Thanks
to this simulator, we have created trajectories that reflect both the random nature of the strategies
implemented and the variability of the corresponding trajectories. This simulator has been used
to generate large databases to train different types of classifiers.
Following a literature review, several approaches related to DRNN were selected to address this
issue. Each approach was evaluated and compared with a so-called “Baseline” approach, i.e. a
classical classifier based on SVM.
The models were also evaluated on trajectories provided by Dassault based on a sophisticated
and very realistic simulator. Finally, we have implemented an inference module with a graphical
interface allowing the visualization of the trajectories and of the classification results.
The presentation will be organized as followed :
First we will present the stochastic simulator and the different patterns implemented during the
project, we will stress on the importance of having a fast simulator to readily provide enough
examples to the learning programs
We will then describe several variants of DRNN to solve the problem,in particular we will describe
a multi-output approach which allows to select several behaviours at the same time when it is not
possible to discriminate between patterns having the same preliminary phase.
We will present our testing methology and the results obtained. We will use our simulation tool
to demonstrate the classification capabilities of RECO on trajectories obtained either from our
simulator or directly obtained with a realistic simulator.
Finally we will present our conclusions and describe possible future research directions.
